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CARDIORESPIRATORY EFFECTS OF VATINOXAN IN BLESBOK
(DAMALISCUS PYGARGUS PHILLIPSI) IMMOBILIZED WITH
THIAFENTANIL––MEDETOMIDINE

Annette Roug, Med Vet, MPVM, PhD, Chris Smith, BVSc, Jacobus P. Raath, BVSc,
Leith R. Meyer, BVSc, PhD, and Liesel L. Laubscher, BSc, MSc, PhD

Abstract: Combinations of a low dose of opioid, such as thiafentanil, and a high dose of medetomidine, are
increasingly being used for immobilization of African ungulates. Both drugs can have undesirable cardiorespi-
ratory effects. In this study we assessed whether vatinoxan, a peripherally acting alpha2–adrenergic receptor
antagonist, can be used to alleviate some of these effects without affecting the immobilization quality. Eight
healthy, female, boma–confined blesbok (Damaliscus pygargus phillipsi), weighing a mean (SDtion) of 56.8 (4.4)
kg, were immobilized twice in a randomized cross–over study with a 2–wk washout period using (1) 0.5 mg thia-
fentanil þ 1.5 mg medetomidine (TM), (2) TM þ vatinoxan: 0.5 mg thiafentanil þ 1.5 mg medetomidine þ 15 mg
vatinoxan per milligram medetomidine (total of 22.5 mg, administered intramuscularly at 10 min post recumbency).
Heart rate, respiratory rate, rectal temperature, oxygen saturation (SpO2), arterial blood pressure, and sedation
scores from 1 to 5 (1 ¼ limited effect; 5 ¼ excessively deep) were measured every 5 min. Arterial blood gases (PaO2

and PaCO2) were measured at 10, 15, 25, and 35 min postrecumbency and the alveolar––arterial oxygen gradient
(P[A–a]O2) was calculated. Induction times and immobilization quality did not differ between groups. The heart
rate was significantly higher and the mean arterial pressure significantly lower in blesbok after receiving vatinoxan.
All animals were hypoxemic and there were no significant differences in the respiratory rates, PaO2, PaCO2, SpO2,
or P(A–a)O2 gradients at any time point. Although vatinoxan did not improve respiratory variables and blood oxy-
genation in these animals, the change in cardiovascular variables may suggest that it improves tissue perfusion, a
positive outcome that requires further investigation.

INTRODUCTION

Alpha2–adrenergic receptor agonists (alpha2–ago-
nists) such as medetomidine are widely used in
domestic and nondomestic animals, either for seda-
tion when used as a sole agent, or for the potentia-
tion of immobilization when used in combination
with cyclohexanes or opioids.17 Alpha2–agonists pro-
duce dose–dependent sedation, muscle relaxation,
and analgesic effects by stimulating alpha2–adrener-
gic receptors that exist pre– and post–synaptically in
tissues throughout the body.27 Cardiorespiratory
side effects of alpha2–agonists are highly dose and
species dependent. Cardiovascular effects include
an initial increase in blood pressure and reflex

bradycardia because of peripheral vasoconstric-
tion followed by centrally mediated reduction in
sympathetic tone, heart rate, blood pressure and
cardia output.27 Respiratory effects may include
respiratory depression, reduced response to car-
bon dioxide tension, and hypoxemia and hyper-
capnia, especially when administered with opioids
or benzodiazepines.21,34

Dexmedetomidine and medetomidine are con-
sidered the most selective of all the alpha2–ago-
nists27 and are available in highly concentrated
formulations that make them suitable for inclu-
sion in projectile darting systems used in zoo and
wild animals. In recent years, immobilization
protocols containing a low dose of a potent opi-
oid, such as thiafentanil, and a high dose of
medetomidine has gained popularity for use in
African wildlife.20 Compared to the traditionally
used higher–dose potent opioid protocols20 there
is a little published information regarding the
physiological effects of these combinations nor
how such effects potentially could be mitigated.

One alpha2–adrenergic receptor antagonist (alpha2
antagonists), vatinoxan, has gained interest as a
potential tool for mitigating adverse effects of
medetomidine and dexmedetomidine. Vatinoxan
acts preferentially on the peripherally located
alpha2–adrenergic receptors14 and, as a result of
its poor lipid solubility, only minimally crosses
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the blood––brain barrier. Its direct effect is there-
fore limited to peripheral tissues.4 When co–
administered with alpha2–agonists, it abates the
initial vasoconstriction and the consequent hemo-
dynamic disturbances induced by an alpha2–ago-
nist without affecting the centrally mediated
desirable sedative effects.14 Its effects appear to be
dose–dependent, and it has been shown to be effec-
tive in a number of domestic species.1,2,13,16,33

More recently, it has been investigated for its
potential benefits in wildlife species, including
Patagonian maras (Dolichotis patagonum),9 wild
boars (Sus scrofa),6 red deer (Cervus elaphus),7 and
markhors (Capra falconeri).32

The aim of this study was to investigate the effect
of vatinoxan on the cardiorespiratory response of
blesbok (Damaliscus pygargus phillipsi) immobilized
with a low dose of thiafentanil combined with
medetomidine. We hypothesized that the adminis-
tration of vatinoxan would lead to higher heart
rate, partial pressure of oxygen (PaO2), and alveo-
lar––arterial oxygen gradient (P[A–a]O2), as well as
lower mean arterial blood pressure (MAP) and par-
tial pressure of carbon dioxide (PaCO2) compared
to when animals did not receive vatinoxan.

MATERIALS AND METHODS

The study received ethical approval from both
Wildlife Pharmaceutical’s Animals Ethics Com-
mittee (approval WPAEC–2022–VATINOXAN–

51–B) and the University of Pretoria’s Animal Eth-
ics Committee (approval REC083–21). Eight adult,
female blesbok (mean¼ 56.8 kg; SD¼ 4.4 kg) orig-
inating from local game farms were translocated to
the Wildlife Pharmaceutical’s Wildlife Research
Facility (25°31025.200S, 31°06050.800E) and acclima-
tized in enclosures (63 8m) for 4 wk. Selection cri-
teria for the animals included being female, non–
pregnant, and in apparent good health. Exact ages
were not known, but estimated to range from
approximately 3 to 8 yr. On arrival, all the animals
were immobilized and weighed, the horns were
piped and marked with white tape for identifica-
tion, and each animal underwent a general health
check. They were provided feed and water ad libi-
tum and were allowed to move between enclosures
in between trials.

The study was conducted in two– phases. First, a
pilot study was conducted in which the appropriate
dose of vatinoxan (Vetcare LtdP, Mäntsälä, 04600,
Finland) in blesbok was established. Three blesbok
were immobilized with thiafentanil (10 mg/ml,
Wildlife Pharmaceuticals (Pty) Ltd, White River
1240, South Africa; 0.01mg/kg) þ medetomi-
dine (10 mg/ml, Kyron Laboratories (Pty) Ltd,

Johannesburg 2094, South Africa; 0.03 mg/kg).
Vatinoxan was diluted to 10 mg/ml and adminis-
tered IM in the triceps muscle to each of the bles-
bok at 5 mg per milligram of medetomidine, 10 mg
per milligram of medetomidine, and 20mg per mil-
ligram of medetomidine, respectively, using a 21
gauge 1 in. needle. The results indicated that 5 and
10 mg of vatinoxan per milligram of medetomidine
did not result in clinically significant changes in
blood pressure, whereas 20 mg vatinoxan per milli-
gram of medetomidine resulted in rapid drop in
blood pressure and increase in heart rate. As a
result, a vatinoxan dose of 15 mg/mg medetomi-
dine was selected for the second phase of the study,
which began after a washout period of 2 wk.

The second phase of the study, conducted in
June and July 2022, consisted of a larger random-
ized, non–blinded cross–over study in which eight
blesbok were immobilized on four separate occa-
sions with a 2–wk washout period between each
occasion.31 During each occasion, the blesbok
were allocated one of four immobilization proto-
cols at random. For the purposes of this study, the
results from only two of these protocols were ana-
lyzed: (1) thiafentanil––medetomidine (TM): 0.5
mg thiafentanil þ 1.5 mg medetomidine þ 1.5 ml
saline and (2) thiafentanil––medetomidine þ vati-
noxan (TM þ VAT): 0.5 mg thiafentanil þ 1.5 mg
medetomidine þ 15 mg vatinoxan per milligram
medetomidine (total 22.5 mg). The vatinoxan or
saline were not administered in the dart but given
IM at 10 min after recumbency.

The immobilizing drugs were administered via a
CO2 powered dart rifle (DanInject, 6000 Kolding,
Denmark) with a 1.5–ml dart and a 1.5 3 25–mm
collared needle (DanInject). The blesbok were not
fed in the morning of the immobilization but water
was available at all times except during the immo-
bilization event. All animals were darted in the glu-
teal muscles and no animal received more than one
dart. Ambient temperatures ranged from 7 to 24°C
with a mean of 16.5°C. Time from injection to first
signs of altered consciousness (time to first sign)
and time from injection to recumbency (induction
time) were recorded. Once recumbent, the blesbok
was blindfolded, placed on a stretcher, and moved
from the enclosure to a nearby shaded area for
monitoring. The blesbok was maintained in sternal
recumbency with the head elevated and the nose
pointing down during the monitoring period.
Either the auricular or the median artery of the
metacarpus was catheterized with a 22–gauge
Jelcow catheter (Midlands VeterinaryWholesalers,
Germiston 1420, South Africa), which was closed
with a yellow catheter stopper (In–stopper,
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Midlands, Germiston 1420, South Africa). A porta-
ble blood pressure monitor (IntraTorr, United
Kingdom, IntraVitals, https://www.intravitals.com)
was connected to the catheter via a transducer
(Deltran II pressure transducer, Utah Medical,
Midvale, Utah 84047, USA) placed at heart level
using non–compliant tubing (DPT–EL122, South
African Hospital Supplies, Hout Bay 7872, South
Africa) and 21 gauge 3 1 in. needle inserted into
the catheter stopper. The transducer was zeroed
against atmospheric air before measurements
began. The following variables were measured at 7,
10, 15, 20, 25, 30, and 35 min after recumbency:
heart rate (HR), respiratory rate (RR), mean arte-
rial blood pressure (MAP), peripheral hemoglobin
oxygen saturation (SpO2), rectal temperature (RT),
and subjective assessment of the quality of immobi-
lization as per the method described by Gaudio
et al.8 (Supplemental Table 1). SpO2 was measured
with a pulse oximeter with its reflectance probe
fixed with tape to the skin under the tail (Nonin
PalmSat 2500, 5026 RH Tilburg, Netherlands).
Rectal temperature was measured by means of a
digital thermometer (Hanna Checktemp 1, Hanna
Instruments [Pty] Ltd, Woonsocket, Rhode Island
02895, USA). Respiratory rate was measured by
visually counting the movement of the thorax and/
or nares and heart rates by cardiac auscultation.
Arterial blood samples (1 ml) were collected into a
pre–heparinized 1–ml syringe at 10 min (just prior
to the saline or vatinoxan administration), and 15,
25, and 35 min after recumbency. The catheter was
flushed with sterile 0.9% saline after each blood col-
lection. Blood gas analysis at 37°C (partial pressure
of oxygen [PaO2], partial pressure of carbon dioxide
[PaCO2], pH, and lactate [Lact]) was performed
using a portable EPOC Blood Analysis Reader
(Heska, Loveland, Colorado 80538, USA) using
pre–calibrated EPOC BGEM smart cards (Epocal,
Kyron Laboratories, Johannesburg 2094, South
Africa) within 5 min after collection. The reader
was also used to measure barometric pressure at
the time of sampling as well as environmental
temperature.

At the end of monitoring, the dart wound was
treated, and the animal was weighed in the carry
tarp using a hanging scale, carried back to its enclo-
sure, and placed in sternal recumbency. The immo-
bilizing effects of thiafentanil and medetomidine
were antagonized with naltrexone (50mg/ml,Wild-
life Pharmaceuticals; 5 mg) and atipamezole (20
mg/ml, Kyron Laboratories; 7.5 mg) administered
IM into the shoulder muscles. The time from injec-
tion to standing was recorded.

Data were summarized using descriptive statis-
tics (Tables 1, 2) and the mean and standard devia-
tion of each variable graphed by treatment group
for each time point (Figs. 1, 2). The P(A–a)O2 was
calculated as PAO2 # PaO2, and PAO2 was deter-
mined using the alveolar gas equation as previously
described.23 Significant differences in physiological
variables between the two treatment groups was
assessed using two–way repeated–measures analy-
sis of variance using the R package rstatix.18 Differ-
ences at each time point were assessed using the
Bonferroni post hoc test. Graphs were created
using the R package ggplot.35

RESULTS

All blesbok were immobilized with a mean dose
of 0.01 mg/kg (SD ¼ 0.001 mg/kg; range ¼ 0.008–
0.010 mg/kg) thiafentanil and 0.03 mg/kg (SD ¼
0.002 mg/kg, range ¼ 0.024–0.032 mg/kg) mede-
tomidine. The mean time from injection to first
sign was 5 min (SD ¼ 3 min; range ¼ 2–15 min).
The mean induction time (from darting to recum-
bency) averaged 12:53 min (SD 5:28 min; range ¼
6:00 – 27:21 min). Recovery time (from reversal to
standing) was not significantly different between
treatments and averaged 10:26 min (SD ¼ 1:56;
range ¼ 8:15 – 13:25 min) for the TM and 11:05
min (SD ¼ 3:20; range ¼ 7:00 – 15:49) for the
TM þ VAT group. Heart rates were,40 beats/min
in all but one blesbok at the 7– and 10–min time
points (Table 1). There was a significant interac-
tion between treatment and time (F ¼ 6.96, P ¼
0.008), and after administration of vatinoxan, the
HR were significantly higher at the 15 (P ¼ 0.039),
20 (P ¼ 0.029), and 25 (P ¼ 0.028) min time points
compared to when no vatinoxan was administered
(Table 1, Fig. 1).

Respiratory rates significantly increased over
time for both the TM and TM þ VAT treatments
(F ¼ 5.27, P ¼ 0.03). The RR was significantly
higher in the TM group at 7 min post–recum-
bency compared to the TM þ VAT group (P ¼
0.04); however, that was before vatinoxan was
administered and therefore not related to treat-
ment (Table 1, Fig. 1). The MAP significantly
decreased over time for both treatments (F ¼
33.06, P ¼ 0.001), and there was an interaction
between time and treatment (F ¼ 38.65, P ¼
0.001), with the MAP being significantly lower in
the TM þ VAT group at the 25 (P ¼ 0.034), 30
(P ¼ 0.012) and 35 (P ¼ 0.011) min time points
compared to the TM group (Table 1, Fig. 1). Rectal
temperature, SpO2, PaO2, and PaCO2 did not signif-
icantly differ between the two treatments or at
any time points (Table 2, Fig. 2). The P(A–a)O2
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gradient significantly decreased over time for
both treatments (F ¼ 13.25, P ¼ 0.003), and was
significantly lower in the TM group compared to
the TM þ VAT–treated animals at the 10–min
time point (P ¼ 0.03); however, that was before
vatinoxan was administered and was therefore
not related to the vatinoxan administration (Table
2, Fig. 2). The sedation level was adequate for

handling for all blesbok and classified as sedation
score ¼ 3 (light; Supplementary Table 1) for two
of eight blesbok in both treatment groups at the
7– and 10–min time points, and light for one of
eight blesbok in the vatinoxan group at the 15–25–
min time point (Table 1). For the remainder of the
blesbok the sedation level was classified as seda-
tion score ¼ 4 (deep; Table 1). The pH was

Figure 1. Mean and standard deviation of the heart rate (beats per minute), respiratory rate breaths per
minute), rectal temperature (°C), and mean arterial blood pressure (mmHg) in eight adult female blesbok
immobilized twice with 0.5 mg thiafentanil and 1.5 mg medetomidine. Either saline or 22.5 mg vatinoxan
was injected intramuscularly immediately after the 10min sampling time point in each treatment (thiafenta-
nil–medetomidine [TM] and thiafentanil–medetomidine þ vatinoxan [TM þ VAT]), respectively. The aster-
isk indicates a significant difference between TM and TM þ VAT at the time point.
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significantly lower in the TM þ VAT group at 25
min, but not at any other time point (Table 2).
There was no significant difference in lactate at
any time point and lactate concentrations were
low (,1.4 mmol/L; Table 2) in all animals.

DISCUSSION

The adult, female blesbok were effectively
immobilized with 0.5 mg of thiafentanil and 1.5 mg
of medetomidine; however, induction times varied
between animals. A consistently rapid induction is
critical when immobilizing free–ranging animals,
and this combination may therefore be most suit-
able for boma–confined or calm animals.

The majority of blesbok had heart rates ,40 bpm
at the 7– and 10–min time points, and the mean HR
of the TM animals remained ,40 bpm for the entire
immobilization period. Heart rates of 58–97 bpm are
considered normal in conscious blesbok,5 and the
combination therefore induced bradycardia, which
improved after administration of vatinoxan. Normal
MAP in blesbok is unknown, but for goats a MAP
of 70–110 mmHg is considered normal10 and ,65
mmHg consistent with hypotension in anesthetized
goats.3 The MAP was therefore mildly elevated in
all blesbok, and intramuscular administration of vat-
inoxan at 15 mg vatinoxan per milligram of medeto-
midine reduced the MAP to within the normal
blood pressure range for the majority of the blesbok.
Vatinoxan antagonizes the peripheral vasoconstric-
tion induced by the alpha2–agonists while having
very limited central effect, because of low lipophilia
and poor penetration of the blood brain barrier.4

When the vasoconstriction is antagonized, there is a
compensatory increase in heart rate to maintain nor-
motension.12,28,30 The blood pressure was only mod-
erately elevated to begin with, which likely explains
the relatively small increase in HR after vatinoxan
administration in the blesbok. Vatinoxan may
improve peripheral tissue perfusion by antagonizing
the vasoconstrictive effect of the alpha2–agonists as
shown in dogs and horses;24,25 however, further con-
firmation of these effects is required.

The cardiovascular effects of alpha2–agonists also
influences gas exchange in the lungs through venti-
lation–perfusion mismatching.22,29 The exact pul-
monary effects of alpha2–agonists in blesbok are
unknown, but in domestic sheep they cause pulmo-
nary edema shortly after administration.19 Potent
opioids can also induce pulmonary hypertension,23

and the resulting pulmonary congestion, possibly
edema, and reduction in capillary blood transit time
may further hamper effective gas exchange.23,26

Hypoxemia is generally defined as a PaO2 , 80
mmHg and an SpO2 , 95%, and severe hypoxemiaT
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is defined as a PaO2 , 60 mmHg and an SpO2 of
less than 90%.11 All blesbok were therefore severely
hypoxemic on this combination. The impaired gas
exchange in the lungs was reflected by the elevated
P(A–a)O2 gradients. An elevated gradient indicates
suboptimal alveolar–arteriolar oxygen transfer,
which can be caused by pulmonary hypertension,
resulting in congestion and alveolar–interstitial
edema, or ventilation/perfusion mismatching.20 A
reference value for normal P(A–a)O2 gradients is
not available for blesbok, but in small ruminants, a
gradient of 20–25 mmHg is considered normal.23

Because of the P(A–a)O2 gradient decreased in both
the TM and TM þ VAT group over time, the
administration of vatinoxan did not lead to a statis-
tically significant improvement in the gas exchange
when comparing to the P(A–a)O2 gradients in the
TM animals.

Potent opioids may also cause centrally mediated
respiratory depression, which can reduce ventilation
and riddance of CO2.23 All blesbok had respiratory
rates that were slower than proposed normal respira-
tory rates for resting blesbok of 13–17 breaths/min.5

In small ruminants, the PaCO2 is expected to be 40
mmHg þ/# 7 mmHg.15 The PaCO2 values mea-
sured were not severely elevated in any animal, and
improved over the course of the immobilization,
indicating adequate ventilation and elimination of
CO2 for most animals. In sum, there was no signifi-
cant difference in the SpO2, PaO2, and P(A–a)O2 gra-
dient between the TM and TM þ VAT animals
indicating that the vatinoxan did not induce a mea-
surable improvement in the gas exchange in the
lungs. Our findings are consistent with studies of red
deer and wild boars anesthetized with medetomi-
dine–tiletamine–zolazepam that reported no signifi-
cant difference in SpO2 (red deer) or PaO2 (wild
boar) after vatinoxan administration.6,7 Whether
an improvement in oxygenation would have been
observed if vatinoxan could have been co–admin-
istered with the thiafentanil and medetomidine in
the dart requires further investigation. In sevoflur-
ane–anesthetized sheep, administration of vati-
noxan prior to injection of dexmedetomidine
prevented dexmedetomidine–induced hypoxemia,
bronchoconstriction, and edema.1 However, vati-
noxan is not very soluble, so the co–administra-
tion with the immobilization drugs would not
have been possible without the use of large darts,
which is neither practical nor ethical in small ante-
lope species such as blesbok.

Our data are limited by the small sample size.
Although all blesbok were healthy throughout the
study, some observations may have been influenced
more by individual characteristics of specific studyT

ab
le

2.
M

ea
n
ar
te
ri
al

bl
oo

d
ga

se
s
(6

SD
;r

an
ge

)
an

d
P
(A

–a
)O

2
gr
ad

ie
nt

re
co

rd
ed

du
ri
ng

im
m
ob

ili
za

ti
on

of
ei
gh

t
ad

ul
t,
fe
m
al
e
bl
es
bo

k
w
it
h
T
M

(t
hi
af
en

ta
ni
lþ

m
ed

et
om

id
in
e)

an
d
T
M

w
it
h
va

ti
no

xa
n
(V

A
T
)i
nj
ec

te
d
im

m
ed

ia
te
ly

af
te
r
th
e
10

–m
in

sa
m
pl
e
co

lle
ct
io
n.

T
im

e
(m

in
)

T
re
at
m
en

t
P
aO

2
(m

m
H
g)

P
aC

O
2
(m

m
H
g)

P
(A

–
a)
O

2
gr
ad

ie
nt

(m
m
H
g)

pH
L
ac

ta
te

(m
m
ol
/L

)

10
T
M

57
.4

6
7.
4;

45
.9
–6

8.
5

38
.7

6
2.
4;

34
.0
–4

1.
4

40
.3

6
6.
9;

29
.8
–5

1.
7

7.
48

6
0.
03

;7
.4
4–

7.
53

0.
81

6
0.
32

;0
.4
6–

1.
39

T
M

(V
A
T

in
j)

51
.4

6
7.
5;

38
.8
–6

1.
1

38
.5

6
5.
0;

31
.2
–4

6.
8

48
.3

6
5.
5;

39
.7
–5

5.
2

7.
48

6
0.
01

;7
.4
0–

7.
54

0.
83

6
0.
28

;0
.4
8–

1.
27

15
T
M

54
.6

6
6.
6;

44
.1
–6

1.
9

40
.5

6
4.
1;

34
.0
–4

6.
6

41
.4

6
5.
7;

34
.5
–5

2.
7

7.
45

6
0.
02

;7
.4
0–

7.
49

0.
79

6
0.
29

;0
.4
7–

1.
32

T
M

þ
V
A
T

50
.8

6
7.
0;

41
.0
–6

1.
0

40
.4

6
4.
7;

33
.9
–4

7.
6

46
.9

6
4.
7;

40
.4
–5

4.
4

7.
45

6
0.
02

;7
.4
2–

7.
81

0.
83

6
0.
26

;0
.5
2–

1.
20

25
T
M

54
.6

6
8.
2;

41
.9
–6

8.
4

43
.5

b
6

3.
3;

38
.7
–4

7.
6

38
.3

6
7.
8;

25
.2
–5

2.
2

7.
44

a
6

0.
02

;7
.4
0–

7.
47

0.
77

6
0.
24

;0
.4
7–

1.
22

T
M

þ
V
A
T

50
.4

6
6.
7;

41
.9
–5

8.
5

46
.3

b
6

4.
7;

40
.4
–5

2.
6

41
.7

6
6.
4;

31
.4
–4

8.
9

7.
40

a
6

0.
02

;7
.3
6–

7.
44

0.
75

6
0.
22

;0
.4
3–

1.
03

35
T
M

56
.1

6
7.
1;

43
.3
–6

5.
3

45
.3

6
7.
3;

38
.9
–6

1.
8

35
.2

6
9.
8;

16
.4
–4

8.
6

7.
43

6
0.
04

;7
.3
3–

7.
47

0.
77

6
0.
22

;0
.5
2–

1.
18

T
M

þ
V
A
T

56
.8

6
6.
3;

42
.3
–6

3.
8

46
.8

6
6.
4;

38
.6

–
54

.7
34

.9
6

6.
3;

25
.7
–4

2.
0

7.
40

6
0.
03

;7
.3
7–

7.
44

0.
75

6
0.
17

;0
.5
1–

1.
02

a
Si
gn

ifi
ca

nt
di
ff
er
en

ce
s
(P

$
0.
05

)b
et
w
ee

n
T
M

an
d
V
A
T
.

b
Si
gn

ifi
ca

nt
di
ff
er
en

ce
(P

$
0.
05

)f
ro

m
pr

ev
io
us

ti
m
e
po

in
tw

it
hi
n
th
e
sa

m
e
tr
ea

tm
en

t.

ROUG ET AL—VATINOXAN IN BLESBOK 709

Downloaded From: https://bioone.org/journals/Journal-of-Zoo-and-Wildlife-Medicine on 06 Sep 2024
Terms of Use: https://bioone.org/terms-of-use Access provided by American Association of Zoo Veterinarians



animals, and it is unknown whether there was any
carryover effect from the repeat immobilizations.

CONCLUSION

In conclusion, blesbok were effectively immobi-
lized with 0.5 mg of thiafentanil and 1.5 mg of
medetomidine. Induction times ranged widely.
All blesbok experienced bradycardia, hypoxemia,

respiratory depression, and mild hypertension.
The administration of vatinoxan attenuated
hypertension in most animals and increased the
heart rate. There was no significant difference in
the SpO2, PaO2, PaCO2, or P(A–a)O2 gradients
between treatments. The administration of vati-
noxan did therefore not lead to any significant or
clinically relevant improvement of the severe hyp-
oxemia that these blesbok experienced on this TM

Figure 2. Mean and standard deviation of the PaO2, PaCO2, SpO2, and P(A–a)O2 gradient in eight adult
female blesbok immobilized twice with 0.5 mg thiafentanil and 1.5 mg medetomidine. Either saline or 22.5
mg vatinoxan was injected intramuscularly immediately after the 10–min sampling time point in each treat-
ment (thiafentanil–medetomidine [TM] and thiafentanil–medetomidine þ vatinoxan [TM þ VAT]),
respectively.
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combination and oxygen administration is recom-
mended. The change in cardiovascular variables
may suggest that tissue perfusion is improved with
vatinoxan administration, positive outcomes that
require further investigation.
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